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$H$ Hilbert , $C\subset H$ , $C$
$T$ , $x,$ $y\in C$
$||Tx-Ty||\leq||x-y||$
. Halpern [3] , $\mathrm{T}$
.
$x_{1}=x\in C$, $x_{n+1}=\alpha_{n}x+(1-\alpha_{n})Tx_{n}$ , $n\in N$ .
$\{\alpha_{n}\}\subset[0,1]$ . 1992 , Wittmann[12] Halpern
, $\{\alpha_{n}\}$
$\lim_{narrow\infty}\alpha_{n}=0,\sum_{n=1}^{\infty}\alpha_{n}=\infty,\sum_{n=1}^{\infty}|\alpha_{n+1}-\alpha_{n}|<\infty$
, $\{x_{n}\}$ $T$ . ,
Solodov Svaiter[9] Hilbert
hybrid , Nakajo Takahashi[5]
hybrid ,
. , Shimoji Takahashi[7] $\mathrm{n}$
$\mathrm{n}$ $W$-mapping







$H$ Hilbert , $(\cdot, \cdot)$ . $C$ $H$
. , $C$ $T$
, $C$ $x,$ $y$ $||Tx-Ty||\leq||x-y||$
. , $T$ $F(T)$ $F(T)$ .




. , \rightarrow . $||\cdot||$
, $\{x_{n}\}\subset H$ $x_{n}arrow x$
$||x|| \leq\lim\inf_{narrow\infty}||x_{n}||$ . $H$ $C$
$Pc($ . $)$ , $C$ $x$ $z=Pc(x)$
, $(z-y, x-z)\geq 0$ $y\in C$
.
$C$ $H$ , $T_{1},T_{2},$ $\ldots$ $C$ .
$\alpha_{1},$ $\alpha_{2},$ $\ldots$ $i=1,2,$ $\ldots$ $0\leq\alpha:\leq 1$ .






$U_{n,k}$ $=$ $\alpha_{k}T_{k}U_{n,k+1}+(1-\alpha_{k})I$ ,
$U_{n,k-1}$ $=$ $\alpha_{k-1}T_{k-1}U_{n,k}+(1-\alpha_{k-1})I$,...
$U_{n,2}$ $=$ $\alpha_{2}T_{2}U_{n,3}+(1-\alpha_{2})I$ ,
$W_{n}=U_{n,1}$ $=$ $\alpha_{1}T_{1}U_{n,2}+(1-\alpha_{1})I$ .
$W_{n}$ $T_{n},$ $T_{n-1},$
$\ldots,$
$T_{1}$ $\alpha_{n},$ $\alpha_{n-1},$ $\ldots,$
$\alpha_{1}$
$W$-mapping . , Shimoji Takahashi [7]
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2 .
1 $C$ Banach $E$ , $T_{1},$ $T_{2},$ $\ldots$
$C$ i\infty$=1F(T_{i})$ . , $\alpha_{1},$ $\alpha_{2},$ $\ldots$
$i=1,2,$ $\ldots$ $0<\alpha_{i}\leq b<1$ . ,
$x\in C$ $k\in \mathrm{N}$ $\lim_{narrow\infty}U_{n,k}x$ .





$\ldots$ , $\alpha_{1},$ $\alpha_{2},$ $\ldots$ W-
mapping . .
2 $C$ Banach $E$ , $T_{1},$ $T_{2},$ $\ldots$
$C$ i\infty$=1F(T_{i})$ . , $\alpha_{1},$ $\alpha_{2},$ $\ldots$





1 $C$ Hilben $H$ . $T_{1},$ $T_{2},$ $\ldots$ $C$
i\infty$=1F(T_{i})$ . $0<a\leq b<1$
$a,$ $b$ [ , $\alpha_{1},$ $\alpha_{2},$ $\ldots$ $i=1,2,$ $\ldots$ $0<a\leq\alpha_{i}\leq b<1$






$C$ $W$ -mappings , $x\in C$ , $C$
$W$ :
$Wx= \lim_{narrow\infty}W_{n}x=\lim_{narrow\infty}U_{n,1^{X}}$ .
, $n=1,2,$ $\ldots$ $\{x_{n}\}$
$x_{1}$ $=$ $x\in C$ ,
$y_{n}$ $=$ $W_{n}x_{n}$ ,
$C_{n}$ $=$ $\{z\in C;||y_{n}-z||\leq||x_{n}-z||\}$ ,
$Q_{n}$ $=$ $\{z\in C;(x\text{ }-z, x_{1}-x_{n})\geq 0\}$ ,
$x_{n+1}$ $=$ $P_{C_{n}\cap Q_{n}}(x_{1}),$ $n\in N$
181
. , $F(W)= \bigcap_{i=1}^{\infty}F(T_{i})$ , $\{x_{n}\}$ $P_{F(W)}(x_{1})$
.
1 $F(W)= \bigcap_{i=1}^{\infty}F(T_{i})$ 2 . $n=1,2,$ $\ldots$
$Q_{n}$ $C_{n}$
$C_{n}$ . $||y_{n}-z||\leq||x_{n}-z||$






, $C_{n}\cap Q_{n}$ $n=1,2,$ $\ldots$ . , $C_{n}\subset F(W)$




$n=1,2,$ $\ldots$ $F(W)\subset C_{n}$ . , $\{x_{n}\}$
. $n=1$ , $F(W)\subset C_{1}$
$F(W)\subset C=Q_{1}$ $F(W)\subset C_{1}\cap Q_{1}$ . $C_{1}\cap Q_{1}$
$x_{2C_{1}\cap Q_{1}}=P(x_{1})$ $x_{2}\in C_{1}\cap Q_{1}$ .
$z\in C_{1}\cap Q_{1}$ [ $(x_{2}-z, x_{1}-x_{2})\geq 0$ . ,
$F(W)\subset C_{1}\cap Q_{1}$ , $u\in F(W)$ $(x_{2}-u, x_{1}-x_{2})\geq 0$
$F(W)\subset C_{2}$ . $F(W)\subset C_{2}\cap Q_{2}$ .
$x\text{ }+\mathrm{l}=P_{C_{n}\cap Q_{n}}(x_{1})$ . $F(W)$
$C$ , $z_{1}=P_{F(W)}(x_{1})$ $z_{1}\in F(W)$
. xn+l=PC \cap Q $(x_{1})$ , $z\in C_{n}\cap Q_{n}$ [
$||x_{n+1}-x_{1}||\leq||z-x_{1}||$
. , $n=1,2,$ $\ldots$
$||x_{n+1}-x_{1}||\leq||z_{1}-x_{1}||$
. $\{x_{n}\}$ . $x_{n+1}\in Q_{n}$ , Q
$x_{nQ_{n}}=P(x_{1})$ , $n=1,2,$ $\ldots$ }
$||x_{1}-x_{n}||\leq||x_{1}-x_{n+1}||$
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. , $\lim_{narrow\infty}$ lly fi $=0$ . , $\{x_{n}\}$
$\{x_{n_{j}}\}$ . $w_{0}$ . $w_{0}\neq Ww_{0}$
, Opial $W$
$\lim_{jarrow}\inf_{\infty}||x_{n_{j}}-w0||$ $<$ $\lim_{jarrow}\inf_{\infty}||x_{n_{j}}-Ww0||$























$H$ Hilbert , $D_{1},$ $D_{2},$ $\ldots$ $D_{0}= \bigcap_{i=1}^{\infty}D_{I}$ $H$
. , $H$ $D_{i}$ $P_{i}(i=1,2, \ldots)$
$D_{0}$ , $\{g_{1},g2, \ldots\}$
$H$
$D_{0}=\{x\in H : g_{\dot{l}}(x)\leq 0,i=1,2, \ldots\}$
$D_{0}$ .
1 $D$ Hilbed $H$ . $D_{1},$ $D_{2},$ $\ldots$ $D$
i\infty$=1D_{i}$ . $0<a\leq b<1$
$a,$ $b$ [ , $\alpha_{1},$ $\alpha_{2},$ $\ldots$ t $i=1,2,$ $\ldots$ $0<a\leq\alpha_{i}\leq b<1$
. $P_{i}$ $D$ $D_{i}$ . $W_{n}(n=1,2, \ldots)$
$P_{n},$ $P_{n-1},$
$\ldots,$
$P_{1}$ $\alpha_{n},$ $\alpha_{n-1},$ $\ldots,$
$\alpha_{1}$ $D$ W-mappings
, $x\in D$ , $D$ $W$ :
$Wx=W_{n}x= \lim_{nnarrow\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}arrow\infty}U_{n,1}x$ .
$narrow\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}$
, $n=1,2,$ $\ldots$ &
$x_{1}$ $=$ $x\in D$ ,
$y_{n}$ $=$ $W_{n}x_{n}$ ,
$C_{n}$ $=$ $\{z\in D;||y_{n}-z||\leq||x_{n}-z||\}$ ,
$Q_{n}$ $=$ $\{z\in D;(x_{n}-z, x_{1}-x_{n})\geq 0\}$ ,
$x_{n+1}$ $=$ $P_{C_{n}\cap Q_{n}}(x_{1})$
$\{x_{n}\}$ $P_{F(W)}(x_{1})\in$ 1 $D_{i}$ .
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